Chromatographic analyses of 3-methylcholanthrene metabolism in adult and fetal mice and the occurrence of conjugating enzymes in the fetus.
Adult pregnant mice were given i.v. injections of (3H)3-methylcholanthrene (20 muCi in 1.1 mug/mouse) or (14C)3-methylcholanthrene (1.0 muCi in 48 mug/mouse). Ethanol extracts of their tissues were chromatographed on Sephadex LH-20. Three groups of 3-methylcholanthrene metabolites were obtained: one group as yet unidentified, one containing the hydrocarbon and hydroxylated derivatives, and a third consisting of conjugated metabolites from the treated adult mice and their fetuses. The conjugated metabolites in tissue and in bile were separated into two fractions; one was acted on by beta-glucuronidase and to a lesser extent by arylsulfatase, and the other was resistant to these enzymes but completely susceptible to acid hydrolysis. The hydrolysis resulted in altered chromatographic behavior characteristic of the hydroxy compounds, which also appear in tissue. The enzyme-resistant conjugates were predominant in brain, muscle, and lung, and the enzyme-labile conjugates were predominant in the kidney, liver, and bile of adult mice. These conjugated metabolites were also demonstrated in fetal mice; some appeared in the fetus as early as the thirteenth day of gestation, the most immature fetus so far examined. The resistant group was predominant in the early developmental stages of the fetus and the susceptible group was increased in the excretory organs such as the kidney, liver, and contents of the intestinal tract as the fetuses approached term. transplacental transfer of conjugated metabolites from the mother to the fetus did not take place, although the parent 3-methylcholanthrene and its nonconjugated metabolites were transferred. We therefore assume that drug-metabolizing enzymes, including hydroxylases and conjugases, are active in the fetal mouse tissues as well as in the adult.